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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automobile floor material 
capable of attaining light weight, little permanent set in fatigue, 
excellent sound absorbing characteristics, and easy recycling. 
SOLUTION: This felt forms a fleece by opening and blending 
polypropylene fiber and low-melting point small-diameter fiber and 
passing it through a card machine. After the fibers are complicated 
each other by overlaying the fleece with a layer for multiple layering, 
applying a needling process to the multi- layered original material, the 
original material is passed through a waving machine to perform wavy 
folding and form a wavy felt. The wavy felt is heated by an oven to melt 
low-melting point smalldiameter fiber. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While forming fleece for a polypropylene fiber and low-melt point point narrow diameter fiber **** 
and by mixing with cotton and letting a carding machine pass, carrying out the polymerization of this fleece with 
a layer and double-stratifying After making fiber become complicated by carrying out needling processing of the 
double-stratified original fabric, The manufacture approach of the lightweight **** felt for automobile floors 
characterized by inserting into a wave machine in the shape of a wave through this original fabric, forming the 
wavelike felt, heating this wavelike felt in oven subsequently, and carrying out melting of the low-melt point 
point narrow diameter fiber. 

[Claim 2] Lightweight **** felt for automobile floors which mixed with cotton the low-melt point point narrow 
diameter fiber of a polypropylene system (30 - 60 % of the weight, and 2-4 deniers) in 30 - 40% of the weight of 
the range in the 1.5-4-denier narrow diameter polypropylene fiber, and manufactured the 15~30-denier large 
diameter polypropylene fiber by the approach according to claim 1 ten to 30% of the weight. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lightweight **** felt used as a sound insulating material 
and shock absorbing material, such as a floor carpet of an automobile, or an undershirt lei of the deck foot mat 
section, and its manufacture approach. 
[0002] 

[Description of the Prior Art] There are cure felt which uses phenol resin as a binder, needle system felt which 
carried out needling processing of the fiber, PET felt which mixed and hardened thermal melting arrival fiber to 
polyester fiber in the foot mat used for the floor of an automobile from the former for sound isolation and a 
buffer. 

[0003] by the way, when hardened with heat, it put in the condition of having stick on the carpet etc. and 
having produce commercially since it be only what carried out needling processing or a load be imposed over a 
long period of time by these felt carry out the laminating of the fiber, elasticity be spoiled Cit be say that 
setting nature be large" the following), and the buffer nature and the soundproofing which be an original 
function also had the fault which fall remarkably. 

[0004] Moreover, as mat material with the above small setting nature, as for this mat material, the weight of the 
mat material itself also become [ a consistency ] quite high [ ** ] (rho=0.1-0.15) as compared with the cure felt 
etc. therefore heavily by use the mat material which hardened the urethane chip grinding article by binder 
resin, and the part and absorption of sound engine performance whose consistency be too high also in respect 
of the engine performance have a quite bad fault as compared with the cure felt etc. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, although it was lightweight, and there was little permanent- 
set-in-fatigue nature and development of the charge of automobile floor material which moreover also had the 
absorption-of-sound engine performance was desired, the present condition was that there is no ingredient 
which may be satisfied with the former of these engine performance. Therefore, the purpose of this invention 
develops and manufactures the lightweight **** felt which may satisfy weight, permanent-set-in-fatigue nature, 
and all the sound absorption characteristics, and enables it to supply this to a commercial scene stably. 
[0006] 

[Means for Solving the Problem] Therefore, the manufacture approach of the lightweight **** felt for the 
automobile floors of this invention While forming fleece for a polypropylene fiber and low-melt point point 
narrow diameter fiber **** and by mixing with cotton and letting a carding machine pass, carrying out the 
polymerization of this fleece with a layer and double-stratifying After making fiber become complicated by 
carrying out needling processing of the double-stratified original fabric, it is characterized by inserting into a 
wave machine in the shape of a wave through this original fabric, forming the wavelike felt, heating this wavelike 
felt in oven subsequently, and carrying out melting of the low-melt point point narrow diameter fiber. Moreover, 
this invention is lightweight **** felt for automobile floors manufactured by the above-mentioned manufacture 
approach, and it is characterized by mixing with cotton [ polypropylene fiber / 15-30-denier / large diameter ] 
the low-melt point point narrow diameter fiber of a 2-4-denier polypropylene system in 30 - 40% of the weight 
of the range 30 to 60% of the weight in a 1.5-4-denier narrow diameter polypropylene fiber ten to 30% of the 
weight. 
[0007] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a drawing. 
Process drawing of the production line of the lightweight **** felt which starts this invention at drawing 1 is 
shown. The lightweight **** felt of this invention uses a polypropylene fiber and the low-melt point point 



narrow diameter fiber of a polypropylene system used as a binder as the main raw material. In addition, low- 
melt point point narrow diameter fiber comes to cover the front face of narrow diameter fiber with the low-melt 
point point ingredient of a polypropylene system here. As a polypropylene fiber used in this invention it is good 
to mix with cotton [ polypropylene fiber / of 15-25 deniers of sizes / large diameter ] the low-melt point point 
narrow diameter fiber of a 2-4~denier polypropylene system in 30 - 40% of the weight of the range 30 to 60% of 
the weight in a 1.5-4-denier narrow diameter polypropylene fiber ten to 30% of the weight. In addition, a 

denier is the size unit of fiber as everyone knows, and expresses the weight per 9000m of fiber (For example 
it will be said by 9000m that 2-denier fiber is 2g) . Moreover, fiber length of a raw material was made into 2 
inches (51mm cut article). It **** with the fibrillated film machine of common knowledge of these raw material 
fiber, and lets pass and mixes with cotton to a mixing feeder and a stock feeder. Subsequently, by letting a 
carding machine pass, fleece is formed, the polymerization of this fleece is carried out with a layer, and it 
double-stratifies. 

[0008] And by carrying out needling (needling) processing of the double-stratified original fabric with a needle 
machine, fiber is made to become complicated further and a debt is improved. This original fabric is adjusted to 
20-25mm in thickness, the amount 40 of eyes - 80 g/m2 by this. And after picking a lug by the vertical end 
slitting machine, it lets this original fabric pass to a wave machine in a feed conveyor. The feed roller 3 
prepared in order to send in an original fabric 1 with constant speed along with chute 2, as this wave machine 
was shown in drawing 2 , The ** form roller 5 which comes to form the letter gear tooth 4 of a curve in a radial 
and the conveyance belt 6, Consist of a pressure bar 8 supported by height adjustment equipment 7 and the 
original fabric 1 by which the ** form roller 5 has been sent in in the direction of an arrow head by the feed 
roller 3 by carrying out low-speed rotation is inserted in between each letter gear tooth 4 of a curve of this ** 
form roller 5. The wavelike felt 9 is formed by being conveyed between the network conveyor 6 and a pressure 
bar 8. In addition, a ** form is carried out to the thick original fabric of about [ 200-300g //m ] two by the 
insertion by this wave machine to the thickness of the conventional wavelike felt of this wavelike felt 9 being 
usually 40 - 80 g/m2. 

[0009] 10 is oven, and the cure (** form) of it is carried out in this oven, adjusting the thickness of this 
wavelike felt 9 by carrying out melting of the low-melt point point narrow diameter fiber which heats by hot 
blast (about 160 degrees C), and serves as a binder fastening further the wavelike felt 9 horizontally carried in 
with the network belt 6 by network conveyor 11 from the upper part. And after carrying in this wavelike felt 9 
to a cooling room as it is, being cooled and making low-melt point point narrow diameter fiber solidify the 
lightweight **** felt as shown in drawing 3 is manufactured by cutting cutting equipment in through necessary 
magnitude. 

[0010] I In this way, while the manufactured lightweight **** felt is lightweight, and there is little permanent- 
set in fatigue nature, and sound absorption characteristics are also excellent and suiting the needs of a 
commercial scene, since it is continuously producible, a manufacturing cost is also mitigated. Moreover by 
using only polypropylene system fiber as raw material fiber, judgment recycle of scrap wood becomes easy and 
effective use of a resource — recycle of the edge material generated when mold goods are trimmed in a 
manufacture process also becomes easy — is expected 
[0011] 
[Table 1] 
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[0012] Table 1 expresses the quality of the compressive hardness of the inventions 1-3 concerning this 
invention which various cotton-mixing ratios of a large diameter polypropylene fiber, a narrow diameter 
polypropylene fiber, and the low-melt point point narrow diameter fiber of a polypropylene system were 



changed, and was manufactured, and the comparison article 1 manufactured without mixing with cotton a large 
diameter polypropylene fiber, permanent-set-in-fatigue nature, the adhesive property during a wave, and 
absorption-of-sound nature. Among drawing, good and ** are good and A and O of x are [ O ] improper. In 
addition, the hot blast temperature of oven is 155 degrees C, line speed is a part for 2m/, and fiber length of a 
raw material was made into 2 inches. 
[0013] 
[Table 2] 
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[0014] Moreover, in the cotton-mixing article of a large diameter polypropylene fiber and a narrow diameter 
polyethylene fiber, and the comparison article 2, elegance 2 expresses [ the conventional article 1 of Table 2 ] 
the quality of the compressive hardness of the cotton-mixing article of a large diameter polypropylene fiber and 
polyester system low-melt point point narrow diameter fiber, permanent-set-in-fatigue nature, the adhesive 
property during a wave, and absorption-of-sound nature, respectively the cotton-mixing article of a large 
diameter polypropylene fiber and polypropylene system low-melt point point narrow diameter fiber, and 
conventionally. In addition, the hot blast temperature of oven is 150 degrees C, line speed is a part for 2m/, 
and fiber length of a raw material was made into 2 inches. Thus, in what used large diameter fiber, although the 
result comparatively good about compressive hardness and permanent-set-in-fatigue nature was obtained, the 
absorption-of-sound engine performance became a problem. 
[0015] 
[Table 3] 
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[0016] Moreover, in elegance 4, elegance 5 expresses [ the conventional article 3 of Table 3 / the cotton- 
mixing article of large diameter polyester fiber and a narrow diameter polyethylene fiber, and conventionally ] 
the quality of the compressive hardness of the cotton-mixing article of large diameter polyester fiber and 
polyester system low-melt point point narrow diameter fiber, permanent-set-in-fatigue nature, the adhesive 
property during a wave, and absorption-of-sound nature, respectively the cotton-mixing article of large 
diameter polyester fiber and polypropylene system low-melt point point binder fiber, and conventionally. In 
addition, the hot blast temperature of oven is 160 degrees C, line speed is a part for 2m/, and fiber length of a 
raw material was made into 2 inches. In elegance, such required compressive hardness was not obtained 
conventionally. Therefore, permanent-set-in-fatigue nature was also in the situation which is not good. 
[0017] The invention which mixes with cotton and becomes about a large diameter polypropylene fiber, a 
narrow diameter polypropylene fiber, and the low-melt point point narrow diameter fiber of a polypropylene 
system shows conventionally the outstanding property demanded as automobile floor material as compared with 
elegance so that clearly from these tables. 

[0018] Moreover, the result of having measured the property of the invention manufactured according to the 
conditions which showed it in Table 4 in order to experiment in a difference [ what kind of property ] arising by 
the existence of needling processing is shown in Table 5. And as shown in Table 6, in order to improve 
permanent-set-in-fatigue nature, it turned out that needling processing is effective. 



[0019] 
[Table 4] 
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[0020] In addition, test methods, such as compressive hardness of these tables, permanent-set-in-fatigue 
nature, and absorption-of-sound nature, are shown below. 

[Compressive hardness] A test piece is placed on an even base, and the thickness when putting a circular 
pressure plate with a diameter of 200mm on the top face of a test piece, and adding a 0.5kg load is measured, 
and let this be the first thickness. Let a load when 25% of distance of the first thickness is compressed by part 
for 600mm/ and 20 seconds pass a circular pressure plate after quiescence be hardness. [Permanent-set-in- 
fatigue nature] A test piece is placed on an even base, it stops at 50mm speed for /from the top face of a test 
piece with a circular pressure plate with a diameter of 200mm, the sample thickness at the time of 20kgf load is 
measured, and it asks for the rate of change from initial board thickness. The rate of setting = (thickness which 
added the initial thickness-load) according to initial thickness [absorption-of-sound nature] JIS-A -1405 of/, 
the average of 250Hz - 500Hz is taken by the vertical-incidence method. 

[0021] Moreover, Table 7 is a physical-properties comparison table with elegance the lightweight **** felt 
concerning this invention, and conventionally. Moreover, drawing 4 is the graph which showed sound absorption 
characteristics with elegance the lightweight **** felt manufactured by this invention, and conventionally. The 
description that the acoustic absorptivity of the frequency region where the lightweight **** felt of this 
invention is jarring as noise is high is accepted that this table and graph also show 
:0022] 
[Table 7] 
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[0023] 

• [Effect of the Invention] Thus, the lightweight **** felt manufactured by this invention is lightweight, and there 
is little permanent-set-in-fatigue nature, and sound absorption characteristics are excellent, and it suits the 
needs as automobile floor material. Moreover, by using only polypropylene system fiber as raw material fiber, 
judgment recycle of scrap wood becomes easy and there is useful effectiveness recycle of the edge material 
generated when mold goods are trimmed in a manufacture process also becomes easy. 



[Translation done.] 
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